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Claiin Amendments 

1 . (currently amended) A method, a sensor array that employs a parameter to 

induce a time-varymg phase angle <p on an optical signal that comprises a phase generated 
carrier, the method comprising the-step steps of: 

calculating a Quadrature term Q through employment of one or more of a plurality of 
samples that are based on th e npti'nal mpnaV, 

calculating a peak value 0^^ of the quadrature term O: 

calculating an in-phase term I diroueh employment of one or more of the plurality of 
samples that are based on the optical signal: 

calculating apeak value Ip of the in-phase term I: 

Ip (M, >9) = 2 • B - (cos(M • sin ^) - cos(m • sin(^ + /?))) . wherein M is a 

modulation depth and is a demodulation phase ofTSet of the phase generated carrier: 

calculating an operating point that comprises the modulation depth M and the 
demodulation phase offset (3 of the phase generated carrier through employment of the peak 
value I^^ of the in-phase term I and the peak value Or of the quadrature term O: and 

calculating the phase angle cp through employment of the quadrature term O and the in- 
phase term l onlv four somplos , wherein all th e four sampl e s the quadrature term O and the in- 
phase term I are based on the optical signal. 
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2. (currently amended) 



The method of claim 1, wherein the step of calculating the 



phase angle <p through employment o f only the four Gomplo p the in-phase term I and the 
quadrature temi O comprises the etepe - step o f: 

calculating an in phase term I through employment of one or more of th e four sampl e s; 

ooloulating a quadmturo torm Q through omploymont of one or mor -e of th e four samp lesjr 

calculating the phase angle cp through employment of the in-phase temi I and the 
quadrature term O at the operating point . 

3. (currently amended) The method of claim-3_l. farth e r comprising th e otop e-ef 
wherein the step of calculating the phase angle <p through employment of the in-phase term I and 
the quadrature term Q comprises the step of : 

calculating a peak value 1^ of tho in phoae term 
ooloulating a p e ak valu e of tfao quodmturo tomi Q; and 

oaloulating an op e rating point that oompriseo a modulation d e pth M and a demodulation 
phas e offset p of the phas e generated oorri e r through omploymont of tho peak valu e Ip of th e in - 
phaao toi'm I orid the p e ak value <^ of tho quadrature term Q 

calculating the phase angle cp = arctangent f O / 1 

4. (currently amended) The method of claim 1, wherein the phase generated carrier 
comprises a period Tpgp, the method further comprising the step of: 

sampling an output signal from the sensor array to obtain t h e four plurality of s amples 
£:om a same instance of the period Tpgc- 
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5. (currently amended) 



The method of claiin-4J7, wherein the step of calculating 



the quadrature term O through employment of one or more of the plurality of samples that are 
based on the optical signal p hooe angle (p through omploym e nt of only four samploo, the Gomplea 
based on the optical oignol comprises the-steps step of: 

calculating on in - phaso term I through omplo>'m e nt of on e or more of the foiu" oomploo; 

calculating- ft the quadrature term Qi through e mploimont of on e or more of tho four 
oompies; and 

Q-^Sn -S2>l 

wherein the step of calculating the peak value of the quadrature term Q comprises the 

step of: 

calculating the phna e ongla cp through e mployment of tho in phooo term I an d peak value 
Oq of the quadrature term Q: 



Qp(M, )5) = 2 ■ B • sin(M • sin yff) . 
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6, (currently amended) The method of claim-^ 7, further comprising th e Gtepg of 
wherein the step of calculating the quadrature term O through employment of one or more of the 
pKiralitv of samples that are based on the optical si|gnaJ comprises the step of : 

calculatinp the quadrature temi O: 

ealoulating a pealc valu e ]^ of the in phoao tomi I; 

wherein the step of calculating the peak value Op of the Quadrature term O comprises the 

step of: 

calculating- a the peak value Qp of the quadrature term Ql 

Qp (M, /?) = 4 ' B * sin(M - sin /?) 

ooloulating on op e ratiag point that compris es- a modulation d e pth M and a demoduluti ^ 
phas e ofYo e t p of th e phas e gen e rated oarrior through employm e nt of the p e ak valu e Ip of tho in 
phaoe term I ond the pealc value Qp of the quadraturo term Q. 

7. (currently amended) The method of claim-6_4, wherein the fern- plurality of 
samples comprise samples So» Su S2» and S3, wherein the step of calculating the in*phase term I 
through employment of the one or more of the-fe » plurality of samples comprises the step of: 

calculating the in-phase temi I: 
I = (So + S2)-(Si + S3). 
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8. (currently amended) ¥he-A methods a sensor array that employs a parameter to 
induce a time-varving phase anple <p on an optical signal that comprises a phase generated 
carrier, wherein the phase generated carrier comprises a period Tpf,p. the method comprising the 
steps of: 

calculating the phase angle (p through employment of a quadrature tcnn Q and an in- 
phase term L wherein the quadrature term O and the in*phase term I are based on the optical 
signal: 

wherein the phase generated carrier comprises a period T ^ ^. the method further 
comprising the step of: 

sampling an output signal from the sensor array to obtain the plurality of samples from a 
same instance of the period T^^ : , 

wherein the step of calculating the phase angle cp through employment of the quadrature 
term O and the in-phase term I comprises the steps of: 

r calculating the in-phase term I through employment of one or more of the plurality of 
samples: 

calculating a quadrature term O throush employment of one or more of the plurality of 

samples: and 

calculating the phase angle o through employment of the in-phase term I and the 
quadrature term O: 

furtlier comprising the steps of: 
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calculating a peak value Ip of the in-phase teim I: 
calculatin)g a peak value of flie quadrature term O: and 

calculating an operatiag point that comprises a moduladon depth M and a demodulatioa 
phase offset P of the phase generated carrier through emplovment of the peak value of the in- 
phase term I and the peak value Op of the quadrature term O: 

wherein the pluralitv of samples comprise Rampleq 5; ^, S^. S?. and S^i. wherein the step of 
calculating the in-phase term I through employment of the one or more of the plurality of 
samples comprises the step of: 

calculating the in-phase term I: 

of claim -Tr-wherein the step of calculating the peak value Ip of the in-phase term I 
comprises the step of: 

calculating the peak value Ip of the in-phase term I: 

Ip (M, >ff) = 2 . B • (cos(]VI • sin yS) - cos(m • sin(^ + js))). 

9. (currently amended) The method of claim 8, wlierein the step of calculating the 
quadrature term Q through employment of the one or more of the-fmiy pluralLtv of samples | 
comprises the step of: 

calculating the quadrature term Q: 

Q = _(So-S2). 
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10. (original) The method of claim 9, wherein the step of calculating the peak value Qp 
of the quadrature temi Q comprises the step of: 

calculating the peak value Qp of the quadrature term Q: 
Q p (M, = 2 • B • sin(M • sin /?) . 

1 1 . (original) The method of claim 10, wherein the step of calculating the phase angle cp 
through employment of the in-phase terai I and the quadrature term Q comprises the step of: 

calculating the phase angle q> = arctangent( Q / 1 ). 

12. (currently amended) The method of claim 8, wherein the step of calculating the 
quadrature term Q through employment of the one or more of the-fe » plurality of samples 
comprises the step of: 

calculating the quadrature term Q: 
Q = -2*(So~S2). 

13. (original) The method of claim 12, wherein the step of calculating the peak value Qp 
of the quadrature term Q comprises the step of: 

calculating the peak value Qp: 

Q p (M, >9) = 4 . B • sin(M • sin J5) , 

14. (original) The method of claim 13, wherein the step of calculating the phase angle <p 
through employment of the in-phase term 1 and the quadrature term Q comprises the step of: 

calculating the phase angle <p = arctangent( Q / 1 ). 
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15. (currently amended) An apparatus, a sensor array ttiat emplo}^ a parameter to 
induce a time-varying phase angle q> on an optical signal that comprises a phase generated 
carrier, the apparatus comprising: 

a processor component: 

wherein the processor component employs one or more of a plurality of samples that are 
based on the optical signal to calculate an in-phase term I: 

wherein the processor component employs one or more of the plurality of samples to 
calculate a quadrature term O: 

wherein the processor component calculates a peak value ^ of the in-phase term I as 

(M, )0) = 2 • B • (cos(M • sin /?) - cos(m - sin(^ + /?))) , wherein M is a 

modulation depth and fl is a demodulation phase offset of the phase generated carrien 

wherein the processor component calcidates a peak value Op of the quadrature term O: 
wherein the processor calculates an operating point that comprises the modulation depth 

M and the demodulation phase offset B of the phase generated carrier through employment of the 

peak value Ip of the in-phase term I and the peak value Op of the quadrature term O: 

wherein the a -processor component feat-employs only four Gompleo t he quadrature term 

O and the in-nhase term I t o calculate the phase angle cp. wherein aH-the four oompl e s quadrature 

term O and the in-phase temi I are based on the optical signal. 

16. (currently amended) The apparatus of claim 15, wherein the phase generated 
carrier comprises a period Tpgc, wherein the processor component obtains the-ie » plurality of 
samples fiom an output signal from the sensor array within a same instance of the period Tpgp. 
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17. (currently amended) The apparatus of claim 16» whoroin — the — proo e ooor 
oomponent employo one or more of th e four s ampl e s to ooloulato on in phnso toiin I; 

wh e rein tho processor component amployg ono or moro of tho four oomploG to coloulato a 
quodmturo toim Q; 

wherein the processor component employs the in-phase term I and the quadrature term Q 
to calculate the phase angle ( p at the operating point s 

18. (currently amended) The apparatus of claim— 16 . wheroin tho prooofloor 
oomponent oaloulateo a p e ak valu e Ip of the in phag e t e nn I; 

wh e r e in th e proo e ooor oompon e nt calculates a p e ak valu e Q p of the quadraturo term Q; 

wh e rein th e processor oomponent e mploys the peak valu e 1^ of tho in phas e t e rm I and 
tho peak value of th e quadrature term Q to calculate an operating point that oomprioeo a 
modulation doptfa M and a demodulation phas e offset p of th e phas e g e n e rated oarrior 

wherein the plurality of samples comprises four samples that are based on the optical 

signal: 

wherein the processor component obtains the four samples from the output signal from 
the sensor arrav within the same instance of the period T^^ ^. 
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19. (currently amended) The apparatus of claim-4S^J6, whereiii the4e« f plurality of 
samples comprise samples So, Si, S2, and S3; 

wherein the processor componen t oaloulate calculates t he in-phase term I: 
I = (So + S2)-(Si + S3); 

wherein the processor componen t oaloulato calculates t he quadrature term Q: 

Q=-(So-S2); 

wherein the processor component calculates the phase angle cp: 
9 = arctangent ( Q / 1 ). 

20. (currently amended) The apparatus of claim 19, ^ horoin — tfee — proo e oDor 
ocmaponent calculat e s th e p e ak value 1^ 7 

Ip(M,/?)^2 B (cos(M sin/?) cos(m 3 in(^^ I fi))) - 

wherein the processor component calculates the peak value Qpi 
(M, /?) = 2 . B • sin(M • sin /?) . 

21- (original) The apparatus of claim 20, wherein the processor component employs the 
peak value Jp and the peak value Qp to calculate the operating point that comprises a modulation 
depth approximately equal to 2.75 radians. 

22. (original) The ^paratus of claim 21, wherein the processor component employs the 
peak value Ip and the peak value Qp to calculate the operating point that comprises a 
demodulation phase offset approximately equal to 0.5073 radians. 
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23. (currently amended) The ^paratus of claim- ^ 16, wherein tlie only four 
plurality of s amples comprise samples So, Si, S2, and 83; 

wherein the processor component calculat e calculates the in-phase term I: 
I = (So + S2)-(Si + S3 ); 

wherein the processor componen t calculat e calculates the qxiadrature term Q: | 
Q=-2(So-S,); 

wherein the processor component calculates the phase angle <p: 
(p = arctangent ( Q / 1 ). 

24. (currently amended) The apparatus of claim 23, whoroin — y%e — proo e ooor 
component oaloulatee th e peak valu e-^T 

Ip(M,>?) « 2 B (coa(M sinyg) cos(m sin(^^ i 

wherein the processor component calculates the peak value Q^: 
Q p (M, yff) = 4 • B • sin(M • sin J3) . 

25. (original) The apparatus of claim 24, wherein the processor component employs the 
peak value Ip and the peak value Qp to calculate the operating point that comprises a modulation 
depth approximately equal to 2.49 radians. 

26. (original) The apparatus of claim 25 wherein the processor component employs the 
peak value Ip and the peak value Qp to calculate the operating point that comprises a 
demodulation phase offset approximately equal to 0.3218 radians. 
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27. (currently amended) Ab article, a sensor array that employs a parameter to 
induce a time-varying phase angle <p on an optical signal that comprises a phase generated 
carrier, the article comprising: 

one or more computer-readable signal-bearing media;-fi&d 

means in the one or more media for calculating a quadrature term O through employment 
of one or more of the plurality of samples that are based on the optical signal: 

means in the one or more media for calculating an in-phase term I through employment 
of one or more of aplxnralitvof samples that are based on the optical signal: 

means in the one or more media for calculating a peak value Ip of the in-phase term I as 

Ip (M, >S) = 2 - B • (cos(M • sin /?)- cos(m • sni(^ -h ^))) . wherein M is a 

modulation depth and fl is a demodulation phase offset of the phase generated carrien 

means in the one or more media for calculating a peak value O^^ of the quadrature term O: 
means in the one or more media for calculating an operating point that comprises the 

modulation depth M and the demodulation phase offset p of the phase generated carrier through 

employment of the peak value I;^ of the in-phase term I and the peak value Op of the quadrature 

term O: and 

means in the one or more media for calculating the phase angle <p through enq>loyment of 
the quadrature term O and the Ln-phase term l only four aomploo . wherein t he four sompl e o 
quadrature term O and the in-phase term I are based on the optical signal. 
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28. (curreotly amended) 



The article of claim 27, wherein the plurality of samples 



comprise samples S t ^. Si> S^* and S^, w herein th e means in the one or more media for calculatmg 
the quadrature term O through employment of the one or more of the plurality of samples that 
are based on the optical simal comprises- ^ph as e generated oorrier oompriooa a p e riod T ^,yar-the 
Qrtiolo furth e r oompriaing : 

means in the one or more media fo r somphng on output oignol from the c e nsor array to 
obtain th e four oampl e s from a sam e instanoo of the period calculating the quadrature term 



wherein the means in the one or more media for calculating the peak value Op of the 
quadrature term O comprises: 

means in the one or more media for calculating the peaJc value Op of the quadrature term 



Qp(M, fi) = 2 . B- sm(M • sinfi) . 
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29. (currently amended) 



The article of claim 28, wherein the plurality of samples 



comprise samples Sg, S^^ Sj. and S?. w herein the means in the one or more media fo r oaloulating 
the phase anglo <p through e mployment of the only four aomples, tho four oompl e a bas e d on tho 
optiool flignal calculating the quadrature term O through employment of the one or more of the 
plurality of samples that are based on the optical signal comprises: 

moons in th e on e or more m e dia for calculating on in phoso tonn I through empto>Tiient 
of on e or more of tho four compl e o; 

means in the one -or more media for calculating-a the q uadrature term Q: through 
omplo>TOoat of on e or moro of th e four oomples; and 



moans in th e on e or mor e media for oaloulating tho phao e angle cp through employm e nt of 
the in phaoe term I and tho quodraturo term Q 

wherein the means in the one or more media for calculating the peak value Op of the 
quadrature term O comprises: 

means in the one or more media for calculating the peak value Op of the quadrature term 



0 = -2*fS fl-S 2); 



Qp(M,;S) = 4-Bsiii(Msinyff). 
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30. (currently amended) 



The article of cIaim-39 27, further compri s ip g wherein the 



means in the one or more media for calculating the phase angle (p through employment of the in- 
phase term I and the quadrature term Q comprises : 

moano in tho ono or more media for doloulating a pook value Ip of th e in phoa e t e rm I; 

means in th e on e or more m e dia for ooloulating a p e ak value of tho quodrntur e term Q; 

m e ans in the one or more media for oaloulating an opemting point that oompriooo a 
modulation depth M and a d e modulation phas e offeet P of tho phooo gonoratod oorri e r through 
e mployment of th e peak valu e Ip of th e in - phaso term I ond tho peolc value Qp of th e quadrature 
torm 

means in the one or more media for calculating the phase angle (p = arctangent( O / H at 
the operating noint, 

31. (new) The method of claim 4, wherein the step of sampling the output signal 
from the sensor array to obtain the plurality of samples from the same instance of die period Tp^^ 



comprises the step of: 

sampling the output signal from the sensor array to obtain four samples from the same 
instance of the period Tpgp. 

32, (new) The method of claim 8, wherein the step of sampling the output signal 
from the sensor array to obtain the pluraUty of samples from the same instance of the period Tpgc 
comprise the step of: 

sampling the output signal from the sensor array to obtain four samples from the same 
instance of the period Tpg^. 
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